Introduction
With the development of modern medical technology, percutaneous coronary intervention (PCI), which is the major therapy of coronary heart disease (CHD), has helped countless patients. However, as the opening of diseased vessel, resolving of coronary occlusion or stenosis, some postoperative adverse event badly affects the long-term safety and efficacy, making it difficult for patient to get benefit in the long run. Gastrointestinal (GI) tract bleeding after PCI, which is one of the major adverse events and has intensively threatened patients' lives, is drawing more and more attention. In traditional Chinese medicine (TCM), CHD is categorized into "chest obstruction" or "heart pain," with the underlying etiology being "deficient origin and excessive superficiality." Although sufficient TCM studies have been conducted focusing on analysis of PCI-related TCM syndromes, investigations aiming to analyze postoperative adverse event, especially GI bleeding, are rare, which undoubtedly impeded the utility of TCM syndrome differentiation therapy in clinical practices.
The current retrospective study enrolled 801 patients undergoing PCI and analyzed the TCM syndrome characters of patients with GI bleeding or high bleeding risk and explored the correlation between GI bleeding and TCM syndromes as well, thus providing clinical evidence for the use of TCM to prevent GI bleeding after PCI in those with high bleeding risks. 
Materials and Methods

Patients. 845 patients undergoing PCI in Cardiovascular
Intervention Center of Wangjing Hospital during Oct. 2012 to Dec. 2014 were recruited, from which 44 participants who did not meet the including criteria were excluded, and 801 participants were enrolled in the end. 31 patients reported GI bleeding and 770 are without bleeding. Retrospective analysis was performed based on participants' original clinical documents and radiography data (as shown in Figure 1 ).
Diagnostic Criteria
Diagnostic Criteria for CHD.
ST-elevated myocardial infarction (STEMI) was diagnosed according to the 2010 Guideline for the diagnosis and treatment of acute ST-elevated myocardial infarction published by Chinese Society of Cardiology [1] . Diagnosis of unstable angina pectoris (UAP) and non-ST-elevated myocardial infarction (NSTEMI) referred to 2012 Guideline for the diagnosis and treatment of non-ST-elevated myocardial infarction published by Chinese Society of Cardiology [2] . 
Inclusion Criteria
(1) Meeting the criteria of CHD, coronary angiography demonstrating stenosis (>70%) in at least one vessel.
(2) At least one stent implantation during successful PCI operation and without operation related severe complication.
(3) Full and accurate clinical document and data.
Exclusion Criteria
(1) Severe illness in other systems, such as acute/chronic infection, blood disease, malignant neoplasm, and decompensated hepatocirrhosis.
(2) Active gastrointestinal ulcer or bleeding, stomach operation within three months, cerebral hemorrhage history, recent trauma surgery, and other affecting antithrombotic drug use disorders.
(3) With other severe organic cardiopathies, such as dilated cardiomyopathy, obstructive hypertrophy cardiomyopathy, and severe valvular diseases.
(4) Allergic constitution and cannot accept the drugs recommended by guideline.
(5) Incomplete clinical document or cannot comply with the follow-up and data collection process.
Operation Rules and Definition
(1) PCI Operation Rules. Coronary angiography (CAG) was conducted using SIMENS AXIOM ARTISDFC digital subtraction machine according to Judkins method. The regular puncture path was radial artery path, and PCI was operated according to 2005 American Heart Association Guideline for PCI. For patients without contradiction for antiplatelet agent, drug-eluting stent was recommended.
(2) Definition for Successful PCI Operation. CAG demonstrated significant dilation of target vessel, diameter of the rest stenosis < 20%, and coronary blood flow return to TIMI3 [6] .
Regulation of Drug Use during Perioperative Period.
Enrolled patients planning to undergo PCI should take clopidogrel of loading dose (300 mg) (Plavix, Sanofi-Aventis) and chew an aspirin (300 mg) (Aspirin, Bayer) before operation. Heparin was administrated intravenously 80∼100 IU/kg 
Clinical Data
General Clinical Data.
Participants' age, gender, height, weight, blood pressure, and heart rate were recorded.
Medical History and Current Symptoms.
Previous medical history (hypertension, type 2 diabetes mellitus, lipid disorder, chronic heart dysfunction, chronic kidney dysfunction, anemia, previous cerebrovascular disease, and previous peptic ulcer), smoking history, admission diagnosis (STEMI, NSTEMI, UAP, and SAP), laboratory examination (serum creatinine, creatinine clearance rate, and hematocrit), heart failure symptom, and hospital stay (days) were recorded.
Operation Condition.
Number of stent implantation and part of diseased vessel were recorded.
Participants' TCM symptoms, physical signs, tongue manifestation, and pulse were recorded.
CRUSADE score were evaluated.
Bleeding (Endpoint).
The primary endpoint included incidence of GI bleeding, BARC score, and blood transfusion.
Data Collecting and Quality
Control. In the current study, all data were obtained from the original clinical document, angiography information was exported from the catheter center of Wangjing Hospital, and clinical data acquisition was performed by physician or postgraduate of our department. Data was imported into EpiData database after check by researchers. TCM syndrome differentiation was first assessed by one experienced attending physician and confirmed by one at least associate chief physician at last. To guarantee the accuracy of data, each case was imported by at least two data administrators after consistency check and revision of any inconsistent data until the information was accurate. Two experienced physicians were designated as guide for quality control who were responsible for the supervision of data collecting process, data check, and data quality control. All information related to patients in the current study was well preserved and hided for the consideration of patients' privacy.
Statistics
General Principles and Methods.
All statistical tests were performed using two-sided hypothesis tests at the level of = 0.05 ( ≤ 0.05 indicates statistical significance). Specific principles are as follows:
(1) Quantitative data was described with mean and standard deviation, and the hypothesis test was performed using -test (normal distribution) or Wilcoxon ranksum test.
(2) Qualitative data was described with frequency and percentage, and the hypothesis test was performed using chi-square test or Fisher test. Rank data was analyzed using Wilcoxon rank-sum test.
Logistic Regression Model Was Applied to Analyze Risk
Factors for GI Bleeding. Logistic regression model was built with GI bleeding being primary endpoint, demographic data, medical history, and TCM syndromes being covariant. The while process was performed in a 2-step manner: firstly, single factor logistic regression analysis was performed to screen out the significant variants ( = 0.10). Thereafter, multiple factor regression was performed ( = 0.05). Maximum likelihood algorithm was used for estimation; odd ratio (OR) and 95% CI were calculated. Software SAS9.2 was applied for data analysis. (Figure 3 ). Table 1 shows figures about stent implantation and Table 2 shows figures about bleeding.
Result
Clinical Characters of Patients Presenting with GI Bleeding after PCI.
Among the total 801 patients enrolled in the study, GI bleeding occurred in 31 participants. Significant difference could be found between GI bleeding group and non-GI bleeding group in terms of age, gender, systolic pressure, serum creatinine, creatinine clearance rate, left anterior descending (LAD) branch being diseased vessel, and hospital stay ( < 0.05) ( Table 3) . In order to explore the correlation with GI bleeding, each predictor of CRUSADE score evaluation was analyzed. Significant difference could be found in of gender score, creatinine clearance rate score, systolic blood pressure score, CRUSADE 5 classification score, and CRUSADE 2 classification score when comparing the two groups ( < 0.05) ( Table 4 ).
Correlation Analysis between TCM Syndromes with GI
Bleeding. The distribution pattern of TCM syndromes in 31 GI bleeding participants: heart blood stasis syndrome (1), Qi deficiency and blood stasis syndrome (19) , Qi stagnation and blood stasis syndrome (1), phlegm and blood stasis syndrome (1), cold congeal and blood stasis syndrome (1), Qi and Yin deficiency syndrome (3), heart and kidney yin deficiency syndrome (1), and Yang asthenia syndrome (4) (as shown in Figure 4) . The results indicated significant difference in the distribution of Qi deficiency and blood stasis syndromes ( < 0.05) (as shown in Table 5 ).
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Heart blood stasis syndrome, 3%
Qi deficiency and blood stasis syndrome, 61%
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Qi stagnation and blood stasis syndrome, 3% as "non-Qi deficiency and blood stasis syndrome." We compared the incidence of GI bleeding between Qi deficiency and blood stasis group ( = 19) and non-Qi deficiency and blood stasis group ( = 12) and found statistical significant difference ( < 0.05) ( Table 6 ).
Single Factor Regression Analysis of Risk Factors and TCM Syndromes of GI Bleeding after PCI.
Single factor logistic regression model was applied to screen the risk factors and TCM syndromes of GI bleeding after PCI. To fit the regression model properly and explain the result accurately, indicators of age, BMI, and number of stent implantation were transferred into categorical data. The results indicated that indicators of age, weight, gender, CRUSADE score (5 classifications), CRUSADE (2 classifications), Qi deficiency and blood stasis syndrome, diseased vessel (left anterior descending branch), creatinine clearance rate (CRUSADE 6 classification), and systolic blood pressure (CRUSADE 5 classification) all contributed to the occurrence of GI bleeding ( = 0.10) ( Table 7) .
Multiple Factors Regression Analysis of Risk Factors and TCM Syndromes of GI Bleeding after PCI.
Multiple factors regression analysis was conducted focusing on the predictors presenting with statistical significance: age, BMI, CRUSADE score (5 classifications), CRUSADE score (2 classifications), admitting diagnosis, TCM syndromes (2 classifications), diseased vessel (LAD), heart failure signs CRUSADE score (2 classifications), creatinine clearance rate CRUSADE score (5 classifications), and systolic blood pressure (5 classifications). The regression model indicated that CRUSADE score (5 classifications) and TCM syndromes (2 classifications) were significantly correlated with GI bleeding after PCI ( = 0.05). Odd ratio (OR) of patients with extremely high score (CRUSADE score > 50) was 22.573 (95% CI: (2.976, 171.217)), indicating that the score is the most important predictor for GI bleeding after PCI. As for TCM syndromes, OR of non-Qi deficiency and blood stasis syndrome population was 0.300 (95% PCI: 0.14, 0.645), which is reverse with Qi deficiency and blood stasis syndrome group, implying that Qi deficiency and blood stasis syndrome is closely correlated with GI bleeding after PCI. Data is shown in Table 8 6. Discussion
The major finding in the current study is that Qi deficiency and blood stasis syndrome was closely associated with post-PCI bleeding, implying that this syndrome might serve as a powerful predictor of GI bleeding equally to age, gender, systolic blood pressure (SBP), and creatinine clearance (Ccr).
The current study analyzed the risk factors and clinical characteristics between patients with GI bleeding and Evidence-Based Complementary and Alternative Medicine 7 without GI bleeding. As is well known, age, gender, weight, SBP, and Ccr are important predictors in CRUSADE score assessment [9] [10] [11] , which is in line with the present result. As explored before, age is an evidenced predictor of bleeding. The odds ratio (OR) of predischarge major bleeding increases by 30% as ACS patients' age increases by 10 years (OR 1.28, 95% CI 1.21∼1.37). With regard to gender, the incidence of bleeding complication in female is much higher than in male, possibly due to the smaller vessel, lighter weight, lower Ccr when at the same weight and blood creatinine, more comorbidities, and different pharmacological reaction when compared with males. In CRUSADE scoring system, Ccr occupies the most proportion, which means kidney dysfunction is the principle risk factors for bleeding. The underlying mechanism mainly involves the metabolite pathway of antiplatelet agents such as aspirin and clopidogrel or anticoagulation drugs such as heparin through kidney. So when the glomerular filtration rate (GFR) reduced or kidney dysfunction occurs, drugs accumulate in body, leading to increased bleeding risks. Interestingly, our current study found that Qi deficiency and blood stasis syndrome was closely associated with GI bleeding after PCI, and this syndrome was possibly equal to CRUSADE score when serving as bleeding predictors. 
Relation between Qi and Blood in TCM.
According to TCM basic theory, the action of Qi on blood (including the controlling and leading action of Qi on blood) depends largely on governing function of spleen on blood. To be specific, when moving and generating function of spleen are vigor, both Qi and blood are simple, and thus the controlling ability of Qi is strengthened, enabling it to lead blood moving properly without oozing from vessels; conversely, if spleen is dysfunctional, source is insufficient, deficient Qi fails to control blood, leading to blood oozing out from vessels which is in other words, bleeding. Therefore, the major causation of Qi unable to control blood is dysfunction of spleen in moving and generating and incapability to lead blood. Qi failing to control blood induces blood oozing from vessel; this is blood stasis evoked by bleeding. On other side, subsequent to bleeding, blood out of vessel together with blood despite within vessel but badly disturbed, impedes generation of new blood and induces bleeding once again; this is bleeding evoked by blood stasis, and vicious circle is initiated thereafter. The two processes always occur simultaneously and present as reciprocal causation in clinical settings. Actually, experimental researches have also reported the underlying molecular mechanism of this correlation between Qi and blood [12, 13] . [14, 15] as well as blood stasis [16] , either due to excessive fatigue, energy Qi consumption or feebleness with age, organ degradation, or greasy diet, spleen unable to moving and generating, moisture aggregating to phlegm, or anxiety impairing spleen inducing spleen Qi deficiency and unable to control blood. The major manifestation in clinical setting is GI bleeding such as haematemesis or melena, which is corresponding to TCM description of "deficient spleen unable to control blood and induce bleeding, and bleeding deteriorate spleen asthenia." In addition, patient with CHD needs to lie in bed for long term to get rehabilitation after PCI operation, especially those after acute myocardial infarction attack. Lack of exercise induces less food intake, thus abatement of GI movement, dysfunction of spleen in moving and generating, reduction of absorption of essence of water and grain, and finally deficiency in Qi and blood. Simultaneously, patients always present anxiety before PCI operation, as well as depression or irritation after PCI. Heart controlled mental activities are disturbed thereafter and thus organs are jeopardized leading to deterioration of Qi deficiency.
Modern Investigation of the Relation between Qi Deficiency and Blood Stasis Syndrome and GI Bleeding.
Many researches have been conducted to elucidate the correlation between spleen function in TCM and circulation parameters. Chaoming Zhang demonstrated that PAIgG, PAIgM, and PAIgA3 were increased significantly in purpura patients with dysfunction of spleen in governing blood, with the most evident increase in PAIgG [17] , indicating that the syndrome of spleen unable to govern blood is correlated with function of platelet. Zhang et al. reported that the rosettes of C 3 b antibody in erythrocyte were the lowest in patients with syndrome of spleen unable to govern blood, implying that the immunological condition of erythrocyte was related to energy Qi in body [18] . Chen et al. demonstrated the bleeding tendency in rat with spleen Qi deficiency syndrome, and supplementing Qi and hemostasis preparation showed ideal remedial effect [19] . Wu et al. demonstrated the bleeding tendency in Qi deficiency syndrome [20] , while other investigator showed the curative effect of supplementing Qi TCM formula [21] . Subsequent to the above basic findings, further investigations dedicated to illuminate the association between GI bleeding, circulation, and TCM syndromes were also reported. Fu and Jin showed that hemorheology and microcirculation abnormality could serve as the objective evidence of blood stasis syndrome, as score of erythrocyte sedimentation rate, hematocrit, plasma viscosity, blood viscosity, fibrinogen, and other microcirculation related parameters were much higher in GI bleeding group; besides, prolonged erythrocyte electrophoresis time, reduced microcirculation velocity, exudation, and bleeding were also reported, indicating that GI bleeding was closely involved with blood stasis [22] . Yonghua Shi documented the close association between blood stasis and hemorheological parameters; blood stasis acted as both result and causation of ulcer bleeding. Some activating-blood herbs could increase viscosity and hematocrit and decrease erythrocyte sediment rate, which is dual-direction regulation, which is in line with our finding.
Clinical Benefit.
Occurrence of GI bleeding necessarily influences the overall clinical efficacy after PCI. Withdrawn or cessation of antithrombotic treatment, or even blood transfusion treatment, together with increased risks of major cardiovascular event undoubtedly prolongs hospital stays, with the increase of economic cost. In our study, patients presenting GI bleeding stayed in hospital for longer period than without bleeding, which is consistent with previous report [23, 24] . Our finding indicated that TCM syndrome differentiation might serve as a potential supplement to the current predicting and scoring system of bleeding such as CRUSADE and thus promote the endeavor in clinical settings to prevent GI bleeding after PCI. In other words, for CHD patients with this syndrome, more attention and necessary intervention should be given immediately to prevent bleeding when administering dual-antiplatelet drugs after PCI in order to obtain optimal clinical benefit.
Additional Points
Limitation. Considering the importance of bleeding definition and optimization of the clinical trial design, the current investigation applied BARC bleeding score instead of previous TIMI and GUSTO score. As the result showed, of all bleeding population, BARC 1 classification had 61 cases (61.62%); BARC 2 were 25 (25.25%); BARC 3 were 13 (13.13%). Considering the fact that TCM researches about PCI rarely use BARC score, the current data might serve as a good supplement.
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